Epithelial-mesenchymal interactions in tooth morphogenesis: the roles of extracellular matrix, growth factors, and cell surface receptors.
Morphogenesis and cell differentiation in the developing tooth are controlled by a series of reciprocal interactions between the epithelial and mesenchymal tissues. The exact molecular mechanisms operating in these interactions are unknown at present, but both structural components of the extracellular matrix (ECM) and diffusible growth factors have been suggested to be involved. In this review article we summarize our findings on the distribution patterns of three ECM molecules and two cell surface receptors during tooth morphogenesis through bud, cap, and bell stages of development. The examined molecules include fibronectin, type III collagen, and tenascin, which all represent components of the mesenchymal ECM, the cell surface proteoglycan, syndecan, which functions as a receptor for interstitial matrix, and the cell surface receptor for epidermal growth factor. Based on the observed changes in distribution patterns and on experimental evidence, roles are suggested for these molecules in epithelial-mesenchymal interactions during tooth development. Fibronectin is suggested to be involved in the cell-matrix interaction that controls odontoblast differentiation. Epidermal growth factor and its receptors are suggested to be involved in a paracrine fashion in the epithelial-mesenchymal interactions regulating morphogenesis of bud- and cap-stage teeth. Tenascin and syndecan are accumulated in the dental mesenchyme during the bud stage of development, and it is suggested that they represent a couple of a cell surface receptor and its matrix ligand and that they are involved in mesenchymal cell condensation during the earliest stages of tooth morphogenesis.